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(54) STEERING CONTROL DEVICE FOR VEHICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a steering 
control device for a vehicle, capable of improving the 
stability of steering operation in case of an emergency 
operation where the collision allowance time at the start 
of the steering operation is short. 

SOLUTION: This steering control device for the vehicle 
comprises a steering gear ratio variable means 1 5 which 
is provided between a steering wheel 1 and front wheels 
9, 10 and is capable of arbitrarily changing a steering 
gear ratio G as a transmission ratio of the steering angle 
of a steering device to that of the front wheel, and a 
steering gear ratio control means 14 which outputs a 
control command of changing the steering gear ratio G 
to the steering gear ratio variable means 1 5 based on 
prescribed inputted information. In the steering control 
device for the vehicle, there is provided a front-side 
obstruction distance detecting means 13 of measuring a 
distance from a front-side obstacle, and the steering 
gear ratio control means 14 is made to serve as a means 
of estimating the collision allowance time at which the vehicle collides with the obstacle based 
on the distance from the front-side obstacle and increasing the steering gear ratio G in the 
case where the collision allowance time at the start of the steering operation is within a 
prescribed value. 
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rtbtv. mmmft^*i-$-z>*7-T y commit-? 

fc5»tt^rJ**ft*K£J^te^tt*ir ]*»]£#& 
WttMMKC. 

[§i#gi 2 ] §S#gi i &tBtt0*ffift«MeffiMtp&1IK: 

rfes^^ttwi^fes^tti- ± •? 5 r. t * 

* -5 J: 5 fc»fc $ -fr 5 r t i -f S *PFj9ttAeffi*P 

[38Mo»#B/j:ttM] 
[0 0 0 1] 



[0 0 0 2] 

■ iLTIi, «*tf, ftH¥9- 5 8 5 0 7*t^«l: 

[0003] ro^tjit^^aicii, n i oic^-ri jt, 
left u-c*{t u , is^iiBt n ttft tt 

<. *j£*s±i«5»coixTtfe*»c:^fttbaMS< ft-5#tt 
tLTV^. i^^ii^T 1 ©flEHTNi, * 

iilCjktUa-V'— 1-**— 3fe£/jr5#fcftfcti U mii^-t 
ft J: 9 kl&WaSiSi&T 2(-$EBT-li. ^igicft-La- 

[0004] ttis, EAT* ^Sciiltfttbroftto*) jc, ^ 
ft) £J8^-5 B) l 0<D#-I±£:a^i&;i5^ 

*<46»ttiLTV^. J i^4o 
[0 0 0 5] 

mmjavktMnmm k. & o r {s*fc*-ctt»tt*-* 
[0006] -rtet>-b, «r*B*»-^m*fltHt©*» 

fti§r*tfii:LT< ®^^SU^ra-Cfc-5T T C (Time T 
o Collision) riSfoSa^ TTCtf±£ ^4§-g-|4, SjSt 
=¥-¥it^<g< TtSftie^^rttASSSV^-g-i: |h) C jJiSiW 
$rii5r i**-C*5*«, TTCW^</j:5 

#5) fcoft*fls#«Baitt • 0 , it 

jte^Fir tttc < ilv i tt o T L * o ^1 Bg-te* 1 fc 

•ytfCli, T T cas/h$ v^-g-»4Sfi#ro^2BW±t«) 

[0 0 0 7] ±Cnflj<SiCj»i LT/i^iXfc 

[0 0 0 8] 

[Sili^«f«:-r5/c«)C0#IS:] ±fE@tt£itfi)c-rSfc 
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* US ^ -T o t# AS ¥ -V Jt $>J » ¥-15 i , £ Dm * ffi ffi m Witt 
ffiWa<ijlrffiffiSArt©ffi*» »tt*Mrfct*iS< -f **J»«: 

[0009] m*m 2 icffissswcia* i idiHfift 

roffipjJ8ffiS£©J^{gEK33V"T, Wfsafe#6=¥^tfcffeiJ^i# 

[0010] ffijfcffi 3 tcffiSBW-CWu ffjftffi 2 KSEffi 
K t 3 * 5 ffiffi tb «r ffite*»flsffitt I^Ctf 

ssu ^wtbsmk, ffi3&£ffii$raaH-#:*:t^i§-&<o 

&.±X* fcSffiffiK J: <0 «3t-i"5 ^ t Srffiffii: t5. 
[0 0 11] »#ffi4»cffi4»W-CWu ffi*:® 3 K!E«& 
«>*WffllMtW»*Bt43V^-C, ffilBSffi#ffiftffiffiffi 
tti*»tt. »ttBffi*»feffi*Tffi^-XEffilW«fc*sttS 

[0012] ffiffiffi 5 »c«S3BWCM\ ffi*® 1 KK* 

©ffiWJB»ttiwffiffiiiK:*$v*T, ma^ffitu-rsitiSEt 

flsS*a«&ffiffi«*IW©m£«S:, SuS^Staf KftS 
(J f^h $ ftffit * S J: o iz&it r i £ ffiffi t f 

[0013] 

*a* p**^~ ««*■*- * isw -c fe 5 «§fcffiffiffima* T 11 £ 
jx, *j|6Mteffi©«5fcffi»ffil>]#M£»»rt©»'fi\ & 

[0 0 14] ffi|gHtei*a>ffi£ffiffii«m**0r 
fcffi£ilrt-C*>**A»ffi©»-fr, *tt*+ifc (^T7!) 

*ft»ffr*!&i#»i:ft»K rftlCfcoT, gffi#fc.fc4 
^f7P ^Miffi*** Wlffitt • *#ja*»4K**ffi: 



[0 0 15] iot, tMtB^B$C0SJ^^«B$P^/j5,j.$ 

[0 0 16] |»*ig2Jc^555M(ifco-Cli. 8Mt=¥+ 
tt«&J«P^®(w*3V>x. t*fltBB^B#<p^sfe^B#ra* s ST36 

ffi Wrt <d*§£- . ffi$*»ffin # /> $ v -ffi -e * * s t'tMt 
*+jt*as< ■rswupASfften, »ttMffiffi©«ffijfe» 

B#fW#3 b»C'h£V"SU©M£ffiUArt©ffi#, ffiift=¥-m 

[0017] ±-5T, x y>mi^st)^-thiit\ *7-T 
V < LTtSJflO«0ttft*S/hS<}qiA 

5tc-T5riT. &&tt*7-T 9 >^4ftflFt±4rffiffi-t4 

(^Ty/S 3 1^0=0 6^98) „ 
[0 0 18] li*i!3 IC^5%BJ{cfooTli, 

Jt»J»#ffiic*sv^r, ltttlltti»oSA*4Bi*n^9fffi 
ffiWrtO»-g-»c^-[b$-B:5tait^JtAS, affi#»f^tt 
S^ffi^ai- «t 9 ffi bb $ ttfcSWBffiUffiffiffiKJS UTffi 
^k**bn, *<E>JbP8ffil4, W*ffi2T?S»5ffittJcJ: 
t)^3^$ix, -^OTPIffilt, W!ffi5fe»ffilHa«+^*#v^ 
$&-&roffi#6=¥-¥Jfc£*±T, *^o, foSM^K>ffi*6iiffT* 
ffi^-Lfcffi-S-»cffiiM3-w- h^s— 3^ffi^rtr*>5ffij5t 
^•¥fcb^±-cfc-5#tt(-J; (? ffi3£$ix5o 
[0 0 19] ±oT, -jR6<)<effi^lb«rtf 

(^T7 7'S3 l~^f y7 , S3 4SO ! i5, H 
6#fiB) , 

[0 0 2 0] ffi*® 4 tCffi-S^MtCfootli, 
ffttlBffitH*S»ci3V^-c. aMfiHffi*»bffi»Tfiv^-ffi 

b#p^ m ic *s * »ik a is« ffi a $ ix * jt it) , <o 

@iSffi^^->«rffiafi<ffiffi-r 5:i«ift5 

f y/S 2 2~7Ty7S 2 6 &t>'E! 9 „ 

[0 0 2 1] »*£5K:ffi5ffi!llfc*>o-Ctt\ SMt^ir 
tb®J^^©(c*3V"-r, Sr^-[k$-B:2>«^ffiffiia 

K ft * »a if /h S *tt i * 5 J: 5 K«{ k * * b *t * . 

[0022] i-ft^*>, isijs-r^tpt^ftco^t ztm 
cr*>ixiiffiji«)^c#v^as»^*s^ft< -cffi^s pi 

CafJft*«ffilB"CH:ffi«*r»oTE«-CtS. 

[0 0 2 3] .toT, ffiao*#$lc*»*»t>b-f» M 
ft«j^«B#P^^Ji«$n?)ffi^=¥i'tbW* : fT 
(^f y^S 3#fiS) . 

[0 0 2 4] 

[36M©3lffi^ffi] ^T, *ffiK<offiffi^ffiMffiffiffi 



4$BB¥15-165461 4 



[0 0 2 5 ] (» 1 Xftftl) 4"f , «J*«rttW-t*. H 
-Ynyh\ 7, 8tt^r/^^K 9 tt^sutt, 1 0 li£Su 

in«tt<s«uim i2B»*»ia*«, 13 

[0 0 2 6] ISE^r7!)>'^*'f-;HI^ rixtrtR 

[oo27] iE»jttA«HJfaiitt, K7-r^-» 
m^£z>^"r7 y ^^*>r— <b ate* 

[0028] m&mm&m^& 1 2 i* % ms$v sr«iua 

[0 0 2 9] mctt:£tt*ftEflttttU^a 1 3 it. *w 

[0 0 3 0] «9IE»#6^-¥JtSJffll^a 1 4 0 

jtG*»s«ii»»*36«»ifi^tt;pr«*ai sjcffi^j^ 

[0031] miE»tt*irttprac#a 1511, y 
— >\s 1 <t*t-iai3e-f i^r7y>^>^7 

1 ^06Sr^lLTf 2 777 y >*^>-Y 7 > 3 —git 
[0 0 3 2] flUBtttW-TS. 

[0033] c»ie*+jt««i*Qf3a] ei 2 tttwe^-v it 
[oo3 4] ^r^ysitij:, -y->:/y V^P^A t 

raode=0, »tt¥+tttt2E«»Ks=0 i:tM^y+7 



- K-«ode"tt, IB^WWnnTTC^WSl^iBWFlB** 
lTTChBTO»^ *ttaf+ltG0>*HJ©tt*fcJ: 

[0 0 3 5] 7f ^7'S 2TI2, ftjRftftfflfSl 1^ 

[0 0 3 6] 77^S3m Su*l**«i£««tti# 
ai 3*»bOlltr*l»**i:©ElllL*BE*i&tf 0 

[oo3 7] ^7y/s4m Bfc*i&*nfc«r*i»* 

ttc = -L/ (L^^^ffi) 
lei: 9 3fc££ e 

[0 0 3 8] 77^S5m SiVi0 3i:^t» 
^£9, fB^ao^Rlft^ttTTCh ifBgH^jJWIB 
i/MTTC 1 Sr»fcHi-a. 

[0 0 3 9] -tteibhs KR^IBI*IB**«T T C h 
12, 19 3 Jc^-TJ: 5 fc, *5iV^V l KT^fifiSc-Cfl— 
milV755V 1 ^Vh t/^S^TOSlStli 

TTCiifc E)3U:7F-f £?fc, »iv*viKT©« 
TMfc*Kl<£T-f 5*JET\ TTC 1 * 
[0 0 4 0] 77^7°S6m «iEV «4C^ 
[0 0 4 1 ] i"*te*>. g^^fctGNIi. E)4(C^-f 

a*v i jgivh ^^tt^iiStmMt^itf^ 

«Gmax*r#*fc±#r*43E-c\ fivisvhai 

©««Ttt*«^H:a*«iGiDaxft«o-3£«-C*A 

[0 0 4 2] 77y/S7tlt Wft^»l*IB»U*tt 

aj^aOB#IB**«tTTCh«T^5^«:*J»r 
Us ttc>TTC h^a^fcll^-r y^S 8— StrL^ 
*6¥irJtG^WKl*ff;bi\ ttc^TT C h t^if^tCll 
77^S 1 0-#ff L»tt*-VJtGon»4:tT5. 

[0 0 4 3] ^777 e S8^7^/S9t1t 
7^-#«r3tyht5o o4«9s ^7^S8m 
»tt¥ir Jt^E— KniodeSrmode= OtU Si^^^tbffllE 
«*Ks4rKs = l. 0^ L, ^Jit^^B#P5 t^t=0H, 

r^t^s 9-ei*. ^^^^^ltGcosd^{c^v^^ffi 
^ay#ra ttc «r«^ao^nir umtttc tt5o 

[0 0 4 4] ^T^T^S 1 Otlj:, ^f^/STtntc 
^TTChi*IKShfc»^ JMe^+tt^-KmodeO 
fil-J: V&V&mm&ftl. fttol^mode=0T*fc5fc*, 
77^S11 — iS^-s mode= 1 C/^^fi/ZS 1 
6 — iS^. mode= 2 tC/^^ 7x y^S 2 1 — it^-x mo 
de=3C/^^777 P S 3 0-iitPp 
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[0 0 4 5 ] m$)ttn)ode= 0 Tfo 5 tf) 7 X y 7' S 1 1 
-^y-y-fS 1 5^Tl, 7 7 y 7° S 1 

si5m i&m^frmt^fr&frzmmL, Kit^is 

tMt^r^tt^e- Kmode£ 1 |C L^j5I^9JP$^ T T C Cff 
»T«B»IBimi«ttc*:«AU, tfttt^ttSklt^JtG 
olBe£frfr*^0>T, ^flBKTT c*c«^^ao 

B*IB**«TTC h «rftAt6„ 
[0 0 4 6] 7 7 ^^S 1 1 TIL tftttft 0 

tf* 13 Iff ^ o A > 4* ? MZ- «t 5 Eifi * * **l « 

=e— KraodeSr 1 CL, ft^^7^7°Sl SSS^ 

smbst t c 4 LTfB^a«FMiHH*ttcS:ttAr 
5o — *\ »#e«f^»-&«^^s/^s i 4-m^tu te 

»^jWB»BT T C tC®^^a'JB#raS^ffiT TCh^ttA 

^T-tS^T-^S 1 5 TIL «Mfc=¥irJ*ffijE«ftKs£Ks 
= 1.04 U «ttBH*&H#IH t S: t =0 4-TS. 

[0 0 4 7] 7 7 ^7°S 1 2Tmode = 1 4 ^tlfcti'&s 
i^lEl^-^^^^TI^^^^^S 16-^77^5 2 0^ 
m=Tls, ^T^/S 1 6—77 7/S2 0 TIL Kit** 1 

jMfttt^a^j^trWWU itat^MMMt^Jt*- Kmo 

[0 0 4 8] -rfcfcfe, ^T^/Sl 6 T'li, 4*iStA 0 
# 13 Iff if d f> > 4* o lc J: 5 Eil 4> ^ ^ £ ¥0 Wr 

ifc^e— Kmode£r 1 i:U aUte^a-frl** 7" s> 7* S 1 8 
^»*TU HWfi^Jt^— Kraode£ 2^-fS e 77 1X7* 
S 1 7 ^tl^^T^/S 1 8 35^»fftSX7 J/^S 1 
9TU «^aO»IBTTC4 LTW*Ti^lH*ttJ«[ 
ttctrftAU ft^)^7y/S2om tfttt^irJfcffi 
jE«»KsS:Ks = i.04 U »JttBB*ft»IB t S: t = 0 4f 

[0 0 4 9] 7» 7" y 7* S 1 8Tmode = 2 4 ^tlfctl^ 
&0O7>7'/VTI3:77:y7 P S 21-^7y/S29^ 
j^frU ^f^^S 2 l-^7^yS 2 9 TIL ftjKM 
^bOB*fBd«R^^BTsC0i|^tt^»!»*6Aaft 6 ds 
ICJ:5«IE (KscoftH) trffV^iitt^Mrtfc*- Kmode* 

«M6*»tf>fc«>mode# l <^»^e5«^-=PjBS|B*PflTTC«:« 

[0050] -t"ttto*>, 77:y7*s 2 itil WMmt 
j)>b<Dt$m t # 5 t = t +A t \z£ ^7^ 
S 2 2 TIL fAJ£Hte*>b<0l$M t *«B*l»IIITaa»ff*» 
^MWrTS. LT> t =TsO*§£-lL ^7^S23 
^mil>s IRtt^MrJ**- KnodeSr 3 4 U ^7^S 
2 4^»frU «*^JWI*IUlTTC4r«rJ»L, 7777" 

L> ^7^S26-WU WHJLfctMMiiS«0d 



fctO»SMMl**0dsi: U ^7^S2 7^ffU 
tD»*tt*ii*©ds4H5 ic^-TWttlcJ: BUMfc^+tt 
tfl!lE#>ISKs?r®ttl1-5o — t *Ts<&«£iL 77* 
7'S2 8^WL, !»5^S0H#raTTCS:«J$U *7 
S//S2 9-^1, *itt^-Vtt»jE«ttKs«:Ks=1.0 
4-T5 0 

[0051] »jft^irit»jE«*Kstt, Ssici 

^-f£5l-o |O»3SkJ86fliiSeds^O-0dsl*T^ffl 

Stil o.3«**>fei.o*TI**fc±#+afcW*T* 

;t, tDJHtWe***eds**0dsl*:jBiLS««"Ctt, Ks 

[0 0 5 2] ^7^yS 2 3TiD0de=3 4 £ ftfc^ -g\ 
&©^7>7VUTILiiode = 3*«*tIE*T, ^o, gMfc* 

T C 4 £ #6 3 s ^ Jtffl jE«»Ks 4 # $ ft 5 o 
[0053] tit, 7>7«>/S3 1 -77'^S 3 4 
TIL #lMt= 3 f-¥tb^r — Kmode= 0 -mode = 3 T»fcii L 
fcW«^*l*IBTTCitlk«*^Jt*I«»Ks*»fe»tt 

[0 0 5 4] ^f^S3 1ttt, «*TJI 

P$KT T C 4 B 6 ^«-r4*e*»b»tt^irJt±liR«[GTN 
(TTC) 4»tt^tbTRBffl[GTL(TTC) ^»ffl$ft5 0 

[0 0 5 5] »tt^-¥tb±K«GTN(TTC)«, 
i6(^fi: 5t-. «§fc^WI#IWTTC**TTC 1 «T 
©««cTtt»jft^iri*ft*ffl[Ginax-C. ffi^ftP#RST 
TC^TTCl ^iTTCh 4 #5 £T<£>W&TI3S 
*^JtGN(V)*-«»-* KUttT-rS^ET, «3S^«W 
WTTC3ft«TTChja±©««-Ctt*#=¥^rltGN(V)0 
-Sfi"C4i^n5 0 MHe*-yttTB«GTL(T 
TOtt, E16lc^-rJ: 5 Id, fB86^«*BTTC^TT 
C 1 «T^««r«»tt3[f^Jt***GiDax4«*^ 
ItGN(V) kCDtpfflm-?. I^fWlTTC^TTC ] 
*je^5«ttc-Ctta*=¥-¥l:bGN(V)*T»^^(S;T1-S 
4gIBT, »tt¥*ttT«*GTL<TTC> 3ft«S*^^]t GN 
(V) t 45«*T»I«BT T CK±©«8THI*¥t 
JtGN(V) ^-tfiT^i ^^X^c 

[0 0 5 6] ^77^^5 3 2^, tMfi^firitG 
^> «tt*irit±l8«GTN(TTC) 4*ie=¥+Jt*liE«*K 

G = GTN(TTC) XKs 
ICi t)^ffiSft5o 

[0057] ^'^SS 3 TIL 77 s/ 7 s S 3 2t| 
ffi*ftfc»tt=¥*J4;G**, «Me^itTIB«GTL(TTC) 
2r® ^TV>^^d^5fiJ|$fr £ti^ G > GTL(TTC) (Dtgs^ 
tttOSJ^f y^S3 5^frU G^GTL(TTC)^ 
•*tt^f^^S3 4^frU tM6*irttG^»ift^ 
^itTPSteGTL(TTC) 4 £ti% 0 i~^t>h, B6©/>^ 

[0 0 5 8] ft^77^7 R S 3 5 TIL 77y7 ( S3 2 
itl^f y/S 3 4T»Ui*ixfc»tt^]tGi:4 5 
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[ 0 0 5 9 ] ^7^/53 6T?li, <4?~y*ss 
»ft*irJtfW»«!f3B*rl*T-*-*. 

[0060] [awe*+jtay»ns;3/^] *i\ 

£ 0 **V*V 1 BLTXWV h £Jl±©««"Cttllktt^-V 
[0 0 6 1 ] **UlOTttro»ttS:S*^ LT, «r*T 

o-efc3o -twT, ®^$jf$p«gTTca^$^sg^0 

[0 0 6 2] H7tt«*^«*MTTCi:SMe#ia«o 

BTTC**#<+»lcMi J ib5tt(B W*^*i»IB 
TTC^TTC2j;»JJgV^) "Ctt\ t&f&*?^kt^J& 

£ icotiTi^fOil^>^ < * 9 . TTCUtl^SV^ 

[0 0 6 3 ] BI8tt«^ayWrMTTCi«iltft«<Oflr 

fcHMIU TTC2^e>«^ayB#PflTTC^/hS< *s 
i:onTSf<0S(i'>4< #9. TTCiJ:9/>Sv^ 

[0 0 6 4] :©i6f#tti:f@L, fBA 

[0 0 6 5] »tt*irlt»J»*ai 40o^^©*i 

*^a^t5o H6*can6BB*ftw^«r^a*WTTc 

*«tt^irJtGi<BB«ft*-r. SW^fflii6f 
^)GTN-Cfo^c «^ai«FPaTTC<Offl^TTChi 9 
a*otMe*irJ*^fc*S**+JtGN 
ThZ&s «STi«f|llTTCOt*TT 
C 1 a>bTTCh©rai2A<7>^BSftJ#*>, TTC1J:9 
/h$V^-&li|ftite^f^itS*flSGmaxT— «ffii:i-^c 
w<0»tt^f-¥lt**fflGinaxli, E)4^^-TGraaxi:[^C 



ttTfc6fB5*^WSWJ**«T T C h i W^S'JBSPflft 
/hfiTTCKt ^igvicj: 9 *4 5»)Eit 5 C m 

Pfl*/hffiTTC 1 i£>G8fiUl, iS^^tt^ii^^o 

H6fc*5V*T. WSg^aO^PBlTTC^JRJK^Jt 
Gir^H^IL S*MfcW±ttGTN^fc*a*, Wm%^ 

[0 0 6 6] «HE«B*r**i-*lHe*irJt±IR«GTH 
irtait^^tbTPfiflEGTLttt. & MizS-t 5 L 

®W^^iRI«FPflTTC^*:§FV^'&©S*:¥irW:GNJ: 

©E) 7 Xt/Bl 8 "Ctf L fc— jK»ftj»f£frlbftfT b 

mjSfa-l'— bft%;t, — ^^±P§3- V— hfti£;tL 
T. H) 7 Xt/H 8 (DWiftZ L :03-l/-Fi: 
***ie^lt^»ttS:»tt*irJtTI8«GTLi: L/cb 
(fc*fU »tt^F-VJtT(H«[GTL«»*=¥irtb 
GN«±-CfeS»JPfi*K»tfc) o 

[0 0 6 7 ] ZCDmt¥^lt±mmGTti£&M¥ J ritT 
PfiffiGTL<D0£Hrtf£i3^"t\ ilK#0^fS^^7^— * £ 

# O EHBIft 9 — > 0*J £ o SM6 BB ^ B# P£ ft 

l, rnftffl#ilMfi*«0ds H5tc«]ffliM£% 

JtffljE^ISKsli. S*WJc»itt^irtb±|BfltGTN*c»*t 
S^SfcTfcS (SMfi3HrJtG = GTNXKs) . «D»9lAiKi£ 

6 dslctfcWLT 1 J: < *sffit-r*, 
[0 0 6 8] ^-y- Mia±tftWL7t»J^P 

Di/y^ ft A*tT»tt=¥-V 1 4 -C*ff 

[ 0 0 6 9] [»tt*-^W»fffl§] ****«V\ ^ 

S 2-^777^5 3^^77/S 4-^75'7'S 5—^ 
y-y^S 6-^7777 s S 7-777/5 8^7^S 
9-7777"$ 3 1-7777°S 3 2-»^75'7 p S 3 3 
-777/S 3 5 — £iiifflc;h^&<5o 
[0 0 7 0] 777/5 6 (C^V^T. SiSV 
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T N t^^^^l:fc±PSttGTN<btMt :3 f r ^l:bTPSMGTL/j\ 

»JttBBttTO©1IS^8B«p|IBTTC (=ttc) #*#v^ 
t-e**af-VJ±iGNi: Stt (86) . ^r^S32(; 

G = GTN(TTC) XKs = GNXl. 0=GN 

cosUCcfc 9 3f tbS^x, XT-yTS 3 5fc*5l*t\ 

^fcbG (^S^iTltGN) t ft « «t 5 it 

5MMMW»PSix6. tot, H]6^S^:^ 
^Jt4#tt»c*i-*iiv»c#jcSLfcS*=¥^JtGN«r»* 
»tt=¥^rit«!H»dS4f teixfi r £ left ID . 

*«T*lttAWb**»b*ba»ftttlfi^J:9, 3*9 EL 
tt<OA*^a«**t, MiMfcTtttMe^HrfctG 

MMftSix*. 
[ 0 0 7 1 ] S*©«i*tl»#*3ft*#SEL, W^^S'JB# 

/S3-»77 77 > S4-7T'7 7'S 5-»7f77°S 6 -» 

^t^/s 7-»^f^/s i o— ^t^^s i l— 
^ys 1 2—JXx S^S 1 3— *X s> ;/s 1 5— ^7" 7 
:7°S 3 l-**?- yy*S 3 2-»^ry7 B S 3 3 -» ^ ^ ^ 7° 
S 3 5 — 4itiPflfcix4 ft5 Q 

[ 0 0 7 2 ] 1" ft ^ry/S 6 fCi^T, $IV 

fci0*Mfci-**MHrJt1»tt (El 4) lc£9g#^ 
ItGN^JIHlSn^ 1 3 JC*5V^T, Sf^i^aj 

fflTT C&ttck Six. *?y?S 1 5fC*S^T. ift 

tt*irJt*iiE«*Ks^i.o*cR3esn, ^7^s3 1 

t\ J»jie*irJt±IS4tGTNtl»tt¥^ltTIR«[GTLd^ 
S#3HrJtGNJ: 97C#lMi£4 Six (El 6) , *"TV? 
S 3 2(C*5V>Ts UM6 aMr ttG a* , 
G = GTN (TTC) 

■¥JtG ( = «Mfc*irJt±IS«GTN) bft&tSiZs t$M 
^rfctpra^&i S^BIbMftSixS. 
[ 0 0 7 3 ] ^ Ottc ^ T T C h ^ 5 ^^^4 1 i 

7°S 1 0^^7y7'S 1 1 -^f^//S 1 5 ^W<TS 

U i&it«f-e*>ixtf^x3/^s l 2fc:fev*TtlMfc* r irJt 

KnodedS 1 f C S ix 5 *!> , &@<^1f ^^"Cl**^ 
^SlO^^T^Sl 6-^7i/7'S 2 o^Wri 
U Kmode*: 2 icSix 

5c -t Its ^7^yS 1 8 -Cniode= 2 £ Sixfcl§£\ 

^t^S 2 9^»*tU ilkttHtt^fcoi^m^RS 
Wp|BTsJC»L4V^|Btt, ^7y/S2 1^7^52 
2— y :/s 2 8-^^77/S 2 9— iiitrSttixift 



9. 1B(WC, ^7^7 9 S3 5l^v>T, »tt*Mrtt 
G ( = SiK^J:b±IBffiGTN) ^ftSJ:?^ flute*-* 

[0 0 7 4] IT, »j»6BB*ft*»b^l*IBtfK3ei*IHTs 

^M-fZt, ^75'/S2 2-775'/S2 3-»775' 
7 1 S2 4-^777 , S 2 5^7^S 2 6-^^7^ 
S 2 7~4itfrifcix4ft 9, W^8P$fi8TTC4:iS«F 

*oi»jft©ajm»jttAai*edsicj: 9&« 

=¥*J*MjE««Ks#*ffi Six, B 5 JtffijEffi 

»*B*-VJt*|jE«*Ks*S/>Sft«4 Stt. B6lc»t^ 
2y^^^««0«fflrtT»«^ltGi««IS<X. *X 

y^sas^jav^T, ro«iisn>t*Me^tt;G (jft 

fifc^JtTPS^GTL^JbT. «#6^Jt±PfittGTNEiL 
T) tft-5J:5i:, pHB*« 1 5 #BBb*J« 

Six*. 

[0 0 7 5] -t LT % ^77/S 2 3 -?niode = 3 <h Six 
ftlslC5*>^£JLI*«, 77^7'SIOH^ 
7i/7'S30^i iitf ffiix 4 ft 9 . «S6f S'JB*Pfl TTC 

4 tttt*-t ItttXaftKs 4 L fc * * ^ffilE S ixfc 
abjtt^-VtbG^ffiftSixSo 

[0 0 7 6] £A_bKW L/c<t o tc, Sf6§B*&B$085^* 

»wfi» («ft7»R*niiEUfl[ttc) w£^jwMn** 

IT T C h &rt*Cfc§Sttiff Eieic^-TJ; 5 
tc, it g (^-7-r y >^ttA/iMMMl) #S 

**^tfcGNJ: 9K< Sixar^KftS. o£9, IrI IS 

itntftA »c*ix*-c©^^r » ^smttmx 

9*#ft«H£*a s #B£ft9> 

«rtio9Jix*3ftS/j>s<»*.6>ix, ^77yy^f»$ 

[ 0 0 7 7] RK, »*SrlftW-r*. 

[0078] (i) g5^Pt**5E««iffl^s 1 3 tcrt+ao 

BBtti»©W*^»i*B»ffl«ttc*«1lf»^«i*IB*** 
TTChBrtOW, »tt^-¥itG«:»<-r*»J»«rff 

5 <t 5f-L/c/c^. »JlfiBB*&fl#^W^A»^P4]36S/^SV^ 
m&Mtt<om&. XTTV V^»f^Oic«tt«r|fi)±S* 

[0 0 7 9] (2) SjKIB^B#OjB^ai^Pa»tUffittc 
aW^WIB**!! T C h KrtOH*, W^^SflB* 
IB JHa«ttc*/h S v ^fif-C fe 5 » if G* X < 

^Sfe^/hSv^iJoffi^SiJ0#Pflft^<iSTTC 1 $Xih<D 

^77 y ^^»f^osftttSr«^ffls*m»ia« 
ttcic«c-cft±s«* rimat*!^ sfcft*** 
Kv^j^^-^to^ltJC^^iSSSft^xT y 
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^iB^ayB*ra*^ffiT t c h sLrtoa-frKSHb* 

rtTfcS»tt*+it«±^fc*»jtt^H:Ti8«[GTL« 
5 Ste#^alte Lfc®£t£Si^fb;&s®.fc# 9 ig 5 

[0 0 8 1 ] (4) S!B4HftflM*ttJ: IT, ^T^/S 2 

[0 0 8 2 ] (5) tMt^ltGtrWbS-arSW^iBW? 
BBT T C©±Pfi«T T C h i TR«T T C J 

[0 0 8 3 ] (fkoJIJSW W©*W/BMk« 
HiSttS l »WI^§B« IT**:*, 

[0 0 8 4 ] . % i **«-ci*, mil *ti£<og;£ 

[Ell] JB l*tt«o*P5ffl»tt»J«i8fi««r*-r^*> 
(B2] *i3ltt«(0*ia5«tfttttt«i3S«^»tt^irlt 



IE 3] *av«c»i-5K^aBB*IB»*«TTChi: 

»av^ja--rsiB^iHi*n*^«[TTc i 

[H4] miSv(dtt#-r«>S*^itGN^1*ttE-e*> 

[0 5] »J(l«ftAai*fld3«c»-*-6»tt*+lt*|jE« 

[06] »ttMttiKr©«»^iByi*IBTTC^»-r4»tt 
*irifc±IR*GTN£«tt*-VJtTIB4tGTL«>»ttH-e*> 

[B7] »ttWttm©«*^»iMBTTc»c*-r*ii*ft 

[B8] »ttBB*ftl(r^»*T'«»IBTTC»c:W'*-»»« 
[B9] SSfilsia^^ — v^^SJttAiiK^^bSr^i' 

[hi o] ajft^^iiJc^js-rsiftAJtwttia^*^. 

1 ^T7!)>W-^ 

2 mi ^r7 y 7 Y 

4 ^77^mi« 
5,6 Mo^K 
7, 8 A' 
9 ^BU$S 
1 0 £fui|§ 

l l ftlfcfttttH^a 
l 2 S»fttH*A 

i 3 mjjmm®mm&m^& 
i 4 t»tt^itfw«i*a 
1 5 mtt^it^im^st 
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